Introduction
Recently, photobase generators (PBGs) have become attractive materials similar to photoacid generators (PAGs) in the fields of UV curing and microlithography. However the papers on PBGs are very few compared with those on PAGs. Most of them are on PBGs which generate primary or secondary amines [1] , and only a few papers on PBGs which generate tertiary amines were published. N,N,N-trimethylbenzhydryl ammonium iodide [2] , and quaternary ammonium borates [3] were reported to generate tertiary amines photochemically.
In previous articles [4] , we have reported that quaternary ammonium salts (QASs) having a dithiocarbamate anion act as PBGs, and that tertiary amines are produced by their photolysis. However, they were unstable thermally and in solvents. In this article, we report photochemical behavior of quaternary ammonium salts bearing thiocyanate anion as PBGs. That is, their stability and their use in photo-initiated thermal crosslinking of epoxides are discussed.
EXPERIMENTAL

Materials
QASs were prepared in a similar manner described in a previous paper. [5] That is, QASs having bromide anion were prepared by the reaction of phenacyl bromide and tertiary amines. The anion exchange of that was carried out using sodium N,N-dimethyldithiocarbamate or sodium thiocyanate. Structures and properties of QASs are summarized in Table 1 . Poly (glycidyl methacrylate) (PGMA) was prepared by usual radical polymerization (Mn = 104000, Mw/Mn = 2.04, and Tg = 84.0 °C). Epoxy-o-cresol novolak resin (EOCN) was purchased from Kyoeisya Chemical Industries and purified by reprecipitation with acetone l methanol. Stability off ASs in solution Stability of QASs in solution was determined by UV spectral changes in their methanol solution kept at room temperature. Photo-initiated thermal insolubilization of PGMA films with 5 mol% of QASs was investigated (Fig.3) . Although the films with PnDbDt turned insoluble only with irradiation at 254 nm, those with PnDbSCN did not. The insoluble fraction of the films appeared by post-baking at 60 °C, and the degree of insoluble fraction increased with post-baking time. This result suggests that thiolate anions which were formed by the thermal dissociation of the resulting opium thiolate initiated anionic polymerization of epoxy groups. Photo-initiated thermal insolubilization of EOCN films with 5 mol% of QASs was investigated (Fig.4) . The EOCN films did not become insoluble only with irradiation. that the molar absorption coefficient of PnDbDt is twice larger than that of PnDbSCN ( Table 1) . The difference in the degree of insoluble fraction between PnDbDt and PnDbSCN, however, was very small, which shows that QASs having a thiocyanate anion are also useful in photo-initiated thermal crosslinking of epoxides.
Conclusion
We have investigated the stability and photolysis of QASs having a thiocyanate anion. Both their Td and stability in solvents were higher than that of QASs having a dithiocarbamate anion. A'H-NMR analysis showed that photoproducts of PnDbSCN were protonated DABCO and 5-phenyloxazol -2-thiolate , which differ from those of PnDbDt.
Quaternary ammonium thiocyanates were found to be effective for photo-initiated thermal crosslinking of epoxides.
